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ABSTRACT

INTRODUCTION  Antiphosphatidylethanolamine antibodies (aPE) and antiphosphatidylserine antibodies
(aPS) belong to a group of antiphospholipid antibodies (aPL) that occur in patients with antiphospholipid
syndrome (APS) and systemic lupus erythematosus (SLE).

0BJECTIVES The aim of this study was to examine associations between the elevated serum concentra-
tion of aPE/aPS, the clinical manifestations of SLE, and the presence of other autoantibodies.

PATIENTS AND METHODS  The study group included 71 patients with SLE. The control group comprised
36 healthy volunteers. In both groups, serum aPS and aPE concentrations were measured with enzyme-linked
immunosorbent assays. Clinical data, including clinical manifestations and the laboratory markers of
SLE, were obtained from medical records.

RESULTS The study revealed a higher prevalence of aPE in patients with SLE than in controls (54.93%
vs. 5.56%). aPS were observed in the study group less frequently compared with aPE (12.68% vs.
54.93%) and were absent in controls. Anticardiolipin antibodies and APS were found to be associated
with the presence of aPS. Thrombocytopenia, Raynaud phenomenon, and myocardial infarction were
observed more frequently among aPS-positive patients. The presence of aPE was also associated with
the occurrence of mucosal ulcers in the mouth cavity. A positive correlation between aPS and erythrocyte
sedimentation rate (ESR) was also observed. The serum concentration of aPE inversely correlated with
red blood cell count and positively with ESR.

concLusions The presence of aPS in patients with SLE is associated with thrombocytopenia, Raynaud
phenomenon, and cardiac complications.

INTRODUCTION  Antiphosphatidylethanolamine
(aPE) and antiphosphatidylserine (aPS) antibodies
belong to a group of antiphospholipid antibodies
(aPL). Those heterogeneous autoreactive antibod-
ies show affinity to anionic membrane phospho-
lipids and phospholipid-binding plasma proteins."'

aPL may induce clot formation similarly to
phospholipids, including phosphatidyletha-
nolamine and phosphatidylserine, which are
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physiologically present in the lipid bilayer mem-
brane of endothelial cells and platelets.? This phe-
nomenon leads to thrombosis, thrombocytope-
nia, and obstetric complications commonly ob-
served in antiphospholipid syndrome (APS).?®
Although aPL are found in 1% to 5% of the gen-
eral population, the prevalence of APS is said to be
no more than 0.5%. APS is either associated with
other diseases, most commonly with systemic
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TABLE 1 Demographic data of the study group

Parameter Study group (n = 71) Controls (n = 36) P value
mean age, y 443 +=23.8 475 =215 0.4
age range, y 18-68 20-75 -
sex, n (%) women 61 (85.9) 28 (71.8) 0.3
men 10 (14.1) 8(22.2)
current smokers, n (%) 10 (14.1) 3(8.3) 0.09
ex-smokers, n (%) 7(9.9) 6(16.7)
nonsmokers, n (%) 51(71.8) 11 (30.6)
Data are presented as mean =+ standard deviation or number (percentage).
% %
60 54.9 14 + 12.7
| ‘|2 -
50 45.1 10 4 9.9
40 36.6 g 8.4
30 6 |
20 4
10 5.6 5.6 2
0.0 0.0 0.0 0.0
0 0
IgM IgG total IgM IgG total
M study group W controls M study group W controls
% %
80 40 -
60 4 59.1 30 - 29.6

IgM
M patients with secondary antiphospholipid syndrome
I patients without antiphospholipid syndrome

FIGURE Incidence of
antiphosphatidylserine
and antiphosphatidyl-
ethanolamine antibodies
in controls and patients
with systemic lupus
erythematosus, with and
without secondary anti-
phospholipid syndrome
Abbreviations: IgG —
immunoglobulin G, IgM —
immunoglobulin M
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IgG total

lupus erythematosus (SLE) or occur as a prima-
ry disorder.® Moreover, it has been reported that
aPL occur also in SLE patients without concomi-
tant APS.2387 Three types of aPL are considered
most typical for APS: lupus anticoagulant (LAC),
anticardiolipin antibodies (aCL), and anti-f,-glyco
protein-1 (anti-B,GPI) antibodies.® Moreover, aCL
and LAC are the most important predictive factors
for thrombotic vascular occlusion in the course
of APS.*810 In patients with SLE and APS, aP$
and aPE are observed less frequently compared
with aCL. However, both aPS and aPE appear to
act similarly to aCL."

The presence of aPL significantly increases
the risk of thrombosis; however, the most dis-
tinctive clinical manifestations of SLE are relat-
ed to antinuclear antibodies (ANA). Anti-dou-
ble-stranded DNA antibodies (anti-dsDNA), close-
ly associated with SLE, cross-react with small nu-
clear ribonucleoprotein and ribosomal P proteins.
Antibodies to ribosomal P proteins are associat-
ed with neuropsychiatric, renal, and hepatic lu-
pus involvement. Anti-La/anti-Ro autoantibodies

IgM IgG total
M patients with secondary antiphospholipid syndrome
I patients without antiphospholipid syndrome

are typical for Sjégren syndrome, but they can
also be observed in SLE patients. Anti-La/anti-Ro
autoantibodies, present in a gravida, predispose
the new-born child to neonatal lupus and con-
genital heart block. In addition to ANA, numer-
ous other antibodies may occur in the course of
SLE. Perinuclear antineutrophil cytoplasmic an-
tibodies are present in 25% of SLE patients; how-
ever, contrary to anti-dsDNA, they do not corre-
late with disease activity.’

The aim of this study was to examine asso-
ciations between the elevated serum concen-
tration of aPE/aPS, the occurrence of SLE clin-
ical manifestations, and the presence of other
autoantibodies.

PATIENTS AND METHODS The study involved
71 patients with SLE and 36 volunteers. The in-
clusion criteria were as follows: age >18 years
and diagnosis of SLE. All members of the study
group met the American College of Rheumatol-
ogy classification criteria for SLE from 1982 and
2012.'2"% The inclusion criteria for controls were
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TABLE 2 Correlation between Systemic Lupus
Erythematosus Disease Activity Index and antiphospha-
tidylserine and antiphosphatidylethanolamine antibodies
concentrations

Antibody Antibody class  r P

aPS IgM -0.2 0.5
IgG 0.05 0.8

aPE IgM -0.5 0.05
IgG -0.02 0.9

Abbreviations: aPE — antiphosphatidylethanolamine
antibodies, aPS — antiphosphatidylserine antibodies,
others — see FIGURE

as follows: age 218 years and no autoimmune dis-
eases reported.

The study was approved by the Bioethics Com-
mittee of the Pomeranian Medical University in
Szczecin, Poland. All patients who participated in
the study signed informed consent documents.

The exclusion criteria for the study and con-
trol groups were as follows: inability to obtain
a blood sample (regardless of the cause), inabili-
ty to understand the nature of the study, and lack
of signed consent. No eligible patients refused to
participate in the study.

Serum samples of all study participants were
tested with a double-antibody enzyme-linked
immunosorbent assay to determine aP$
(DEMEDITEC Diagnostics GmbH, Kiel-Wellsee,
Germany) and aPE (The Binding Site Inc., San Di-
ego, United States) concentrations in immuno-
globulin (Ig) M and IgG classes. The serum con-
centration of aPS/aPE of 10 IU/ml and higher was
considered positive.

Medical records of all patients (from 1990-2010)
were reviewed. Data on comorbidities, detect-
ed autoantibodies, treatment, clinical manifes-
tations of SLE, and results of laboratory tests
were collected. Smoking status and obesity were
evaluated in terms of pack-years and body mass
index, respectively. The administered treatment
was evaluated in all SLE patients. The presence
of the following autoreactive antibodies was ver-
ified: ANA, aCL, LAC, antiprothrombin antibod-
ies (APTR), and anti-B,GPI. The Systemic Lupus
Erythematosus Disease Activity Index (SLEDATI)
was calculated. All SLEDAI descriptors were also
evaluated separately.

In addition to SLEDAI descriptors, the follow-
ing SLE manifestations were considered: cognitive
disorders, emotional liability, peripheral nerve
palsy, mononeuropathy, polyneuropathy, myas-
thenia gravis, ischemic heart disease (IHD), arte-
rial and venous thrombosis, Raynaud phenome-
non, interstitial pneumonia, pulmonary fibrosis,
skin lesions, photosensitivity, and lupus nephri-
tis. In all patients, the erythrocyte sedimenta-
tion rate (ESR), concentration of C-reactive pro-
tein (CRP), complete blood count, and echocar-
diogram were assessed.

Statistical analysis was performed using Pear-
son’s x? statistics, Spearman’s rank correlation

coefficient, and logistic regression analysis.
The statistical software package STATA 5.0 (Stata-
Corp, College Station, United States) was used for
all analyses. A P value of less than 0.05 was con-
sidered significant.

RESULTS No significant differences in demo-
graphic characteristics were found between
the groups (TABLE 1). Except hypertension, no oth-
er diseases were present in the control group. In
the study group, the prevalence of hypertension
was higher compared with controls (43.7% vs.
5.0%; P =0.001).

We observed a higher prevalence of aPE com-
pared with aPS in the study group (54.9% vs.
12.7%). In the control group, aPE were detected
less frequently and only in the IgM isotype. Of
note, aPS were absent in controls (FIGURE).

Secondary APS was present in 27 of 71 pa-
tients (38%). In APS-positive subjects, aPS oc-
curred more frequently when compared with pa-
tients without concomitant APS. Moreover, aPS
in the IgM class were not observed in patients
without secondary APS. Surprisingly, the preva-
lence of aPE was higher in the APS-negative group
(59.1% vs. 48.2%) (FIGURE).

The presence of aPE was not related to the pres-
ence of ANA, aCL, LAC, APTR, and anti-B,GPI. Ex-
cept in the relationship between aPS in the IgM
class and aCL in the IgM class (odds ratio [OR],
7.45; 95% confidence interval [CI], 1.84-351.85;
P =0.009), the presence of aPS was not associ-
ated with the presence of other autoantibodies.

No significant differences were observed in
the SLEDAI between aPS/aPE-positive and aPS/
aPE-negative patients (TABLE 2).

Myocardial infarction occurred more of-
ten in subjects with a concentration of aPS in
the IgM class of 10 IU/ml or higher (OR, 14.75;
CI, 1.62-133.94; P = 0.02). Raynaud phenome-
non (OR, 30.50; CI, 4.23-220.01; P = 0.001), and
thrombocytopenia (OR, 7.20; CI,1.39-37.19; P =
0.02) were also related to the presence of aPS in
the IgM class. Mucosal ulcers were more common
in aPE-positive patients (OR, 5.45; CI, 1.35-22.01;
P = 0.02). The elevated concentration of aPE in
the IgM class was associated with a significant-
ly decreased risk of proteinuria (OR, 0.23; CI,
0.06-0.92; P = 0.04). Echocardiographic find-
ings were not dependent on the presence of aPS
or aPE (TABLE 3).

The concentrations of aPS in the IgM class (r =
0.4; P = 0.002) and aPE in the IgG class (r = 0.3;
P =0.03) correlated positively with ESR. A nega-
tive correlation was found between the aPE con-
centration in the IgM class and red blood cell
count (r=-0.3; P=0.01).

DISCUSSION The presence of aPS in healthy sub-
jects as well as in patients with SLE and APS has
already been reported.?39'* It has also been found
that aPS occur more commonly in SLE patients,
especially those with concomitant APS, compared
with healthy controls. Furthermore, it has been
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TABLE 3 Relationship between antiphosphatidylserine and antiphosphatidylethanolamine antibodies and

complications of systemic lupus erythematosus

Parameter Antibody Class 0dds ratio Cl P

myocardial infarction aPS IgM 14.75 1.62-133.94 0.02
Raynaud phenomenon aPS IgM 30.50 4.23-220.01 0.001
thrombocytopenia aPS IgG 1.20 1.39-37.19 0.02
mucosal ulcers aPE IgM 5.45 1.35-22.01 0.02
proteinuria aPE IgM 0.23 0.06-0.92 0.04

Abbreviations: Cl — confidence interval, others — see FIGURE and TABLE 2

proved that aPS titer is usually higher in patients
with SLE and APS.23.14

Similarly, previous studies have shown a high-
er prevalence of aPE among patients with SLE
and APS. However, aPE occurred in these pa-
tients more frequently than aPS.*6 Our findings
on the prevalence of aPS and aPE among patients
with SLE and APS and healthy subjects are con-
sistent with the previous studies.

In the present study, aPS often coexisted with
aCL in patients with secondary APS. Previous
studies have also revealed significant associations
between aPS and aCL.%3'> We did not confirm
the relationship between aPS and anti-,GPI,"'®
and we did not observe any association with
LAC316

Our results are generally in agreement with
the previous studies in that we did not find any
relationship between aPE and other aPL in SLE
patients."”

A study by Caccavo et al.”® revealed no as-
sociation between Raynaud phenomenon and
aPL, including aPS."® On the contrary, our find-
ings showed that the presence of aPS in the IgM
class considerably increases the risk of Raynaud
phenomenon.

A study by Jafarzadeh et al." showed an el-
evated risk of IHD and myocardial infarction
in aPS-positive subjects. Moreover, our previ-
ous study indicated a higher incidence of IHD
in aPS-positive patients with SLE.?° In the pres-
ent study, the presence of aPS in the IgM class
significantly increased the risk of myocardial in-
farction. However, aPS had no effect on the oc-
currence of IHD.

Recently, aPS has been included in the set of
aPL used in the Global Anti-Phospholipid Syn-
drome Score, a new tool designed to quantita-
tively score the risk of thrombosis.?' However,
the elevated incidence of thromboembolic com-
plications previously reported in aPS-positive sub-
jects was not observed in our study.?'-??

We did not confirm associations between echo-
cardiographic findings and the presence of aPS""%?
or aPE*? revealed by previous research.

Unlike prior studies, no significant relation-
ship was detected between the presence of aPS/
aPE and the incidence of neurological disorders.%%°
Contrary to previous studies, the occurrence of
lupus nephritis was not associated with the pres-
ence of aPS/aPE.?6-?

Our observations indicate that despite their
high prevalence in SLE patients, aPS are weak-
ly associated with SLE complications or do not
have any considerable effect on the disease course.
However, further studies in larger patient groups
are needed to substantiate this hypothesis. Con-
trary to aPE, the presence of aPS seems to pre-
dispose patients to some SLE complications. In
the present study, the number of SLE manifes-
tations related to the presence of aPS was lower
than expected.

In conclusion, the presence of aPS in SLE pa-
tients was found to be associated with thrombo-
cytopenia, Raynaud phenomenon, and cardiac
complications. Moreover, aPS commonly coexist-
ed with APS and aCL. Although the prevalence of
aPE is considerably higher in SLE patients, no sig-
nificant association was found between aPE and
the clinical manifestations of SLE. According to
the present study, the occurrence of aPS predis-
poses subjects to some SLE complications, while
aPE do not seem to have any considerable effect
on the disease course. However, further stud-
ies are necessary to confirm these observations.

Contribution statement  JF conceived the idea for
the study. JF and FB contributed to the design
of the research. All authors were involved in data
collection. FB and MB analyzed the data. FB, MK,
and JF edited and approved the final version of
the manuscript. FB and MK prepared the manu-
script for submission.
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STRESZCZENIE

WPROWADZENIE  Przeciwciata przeciw fosfatydyloetanoloaminie (aPE) i fosfatydyloserynie (aPS) naleza
do grupy przeciwciat antyfosfolipidowych (aPL), wystepujacych u chorych z zespotem antyfosfolipi-
dowym (antiphospholipid syndrome — APS) i toczniem rumieniowatym uktadowym (systemic lupus
erythematosus — SLE).

CeLE  Celem pracy byto zbadanie zwigzku migdzy podwyzszonym stezeniem aPE/aPS w surowicy,
a wystepowaniem manifestaciji klinicznych SLE i obecno$cig innych autoprzeciwciat.

PACJENCI I METODY  Grupe badang stanowito 71 chorych na SLE. Grupe kontrolng stanowito 36 zdrowych
ochotnikéw. W obu grupach oznaczono stezenia aPS i aPE w surowicy metodg immunoenzymatyczna.
Dane kliniczne, w tym manifestacje kliniczne i wskazniki laboratoryjne SLE, uzyskano w oparciu o do-
kumentacje medyczna.

WYNIKI  Badanie wykazato wigksza czesto$¢ wystepowania aPE u pacjentéw z SLE w poréwnaniu z grupg
kontrolng (54,93% vs 5,56%). Ponadto aPS wystepowaly rzadziej niz aPE w grupie badanej (12,68%),
natomiast w grupie kontrolnej byty nieobecne. Wykazano réwniez zwigzek miedzy przeciwciatami antykar-
diolipinowymi i APS, a obecno$cig aPS. U pacjentéw z SLE, u ktérych wystepowaty aPS, zaobserwowano
czestsze wystepowanie matoptytkowos$ci, objawu Raynauda oraz zawatu serca. Obecno$é aPE wigzata sie
z wystepowaniem nadzerek btony $luzowej jamy ustnej. Stwierdzono takze dodatnig korelacje pomigdzy
aPS, a OB. Stezenie aPE korelowato ujemnie z liczbg czerwonych krwinek, a dodatnio z OB.

wnioski  Obecno$¢ aPS u chorych na SLE zwiazana jest ze zwigkszonym ryzykiem wystapienia mato-
ptytkowosci, objawu Raynauda i powiktan sercowych.
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